Why mitochondria need a genome.
The evolution of the mitochondrial genome towards the compact organization found in the higher eukaryotes is discussed. It is suggested that the machinery for co-translational protein export across the endoplasmic reticulum membrane sets strict limits on the kinds of protein-coding genes that can be successfully transferred from the mitochondrial to the nuclear genome. This hypothesis is in perfect agreement with the pattern of mitochondrially vs nuclearly encoded mitochondrial proteins found in species such as man, mouse, and Xenopus.